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OULniolJIg ftigoMJ JiU=>gJI J^JjqJI 
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(laAj 4) JjVl cyj-^l 



(Jib j»jIAui (JSjoi ^gic ^ JJ j ^Lallj J j jjll La$-o IjAx^a-a Aj3 j^JI <sLa]I <J!&Ll 



(i& 5) cr^l 



(JSjoi ^ ^ jjj i^jjjJaxJl j-^b 4 AjAxJI sLiaII ^ Ajjjj^jll ^ ji Bacillus subtilus Aia^]l ^j^^JI • 
.Tip -j j-*jj SjalL <S!ilwj j Trp + -j j-^ ^^-^ iu^^ 

jjVl CjUj jji S^c J^-ili Bacillus subtilus ^Jj^ f j^j^ (Trp) lMj^J^ <^f*^ u^* ^ J-* ^ 
P^J^ ^jjjj^ 1 (>aUa.Vl t> Trp jj% .(Tryptophane synthetase) J^^O^J^J 2 

Aji^. jla]| (jtjjjjn^jll jjjjJ^LJI £jj '-rJJ^J 2 jil ^J^i J 'Trp C5^*^' (j^i^-sll L_i£jJ (J^l^a 1 j]i 



(Chorismate) (Indolglycerol-phosphate) 



(Indol) 



(tryptophane) 




Cjjia Jouj j CtiL> Jauij CjjL> J*ui j 

Trp A, Trp Trp^LJt 




Trp + AijLJl T r p Trp ^ 



2 aSjjjJ! 



(j 1.75) .2^JJ jll giJa^Xa]! ^jlil] Ij^jj^jjSt ciili jit ^tunrtj 4 - LJ -j - i - jJ&ill JjlaJ(> liMiajl -1 
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- J>jH\ j 5LJ-I f jJIp :SjL« - ^jjsjLl - 2012 ioUJl fljjjdl- UjjKjI] ^j-ll ^ jSt 



<Ujjjai>a3l Xrp (j-a J^*^ 3 (J^- 1 Jr^* 268 L>* (jj^ U^J^W j^pj^ (j^J-^JJ-^ * 

j Jiill) Trp" s jflLJal! 5JV^I (1 Jlill) Trp + ^ ^joVl lis t> cp 



Trp ^j>> 
KmnOWmX ADN 



174 210 



• ^••t wm//. •••••//•• m/fw) >~ 

Glu Cys Gly Ser 



Trp" Jie Trp <> f > : <&&lt 



Trp ^j>> 

xmxmm adn 



174 



210 234 



H ••••■7/tt 1 r¥7/aaa//r> » 

Glu Tyr Gly Ser 



Trp + AJ^U-Jl jje Trp 6- f > jjjju : (i) Jiill 









Cys : cyj^-tLH 


UGU 


Ser: lHj*** 


AGC 


Gly: cH'- 1 ^ 


GGU 


Tyr: Chjjjp 


UAU 


Asn: 


AAU 




GAA 





(u 2.25) .4 ^pjlij ^ liaiuu jjjjjj . Aiij^ ^Ui! j _ jjj jjj 4iSuJI jj/l ^ tTrp' j Trp + 
*Trp' -UiLall dLjjii^j J jL * JaLkj Trp + ^.:j.:' ;< -.^ 4JX0JI ADN j^^-i ^ <jj^ ^jjr^ ^ • 




Trp 



(j 1) .Al^aa^all ^nill I J-luij lap) tiilajU-a uLIa JJJJ 5 AiJJjll CjUkx-a ^ jUjC-Vb -3 



Jib 2 ^wJU Ca^uIj JJI . dj *L*>- ljLj J CI * j;*-il jil -^>1 
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- J>jH\ j 5LJ-I f jJIp :SjL« - ^jjsjLl - 2012 kiUll fljjjdl- UjjKjI] ^j-ll ^ jSt 
AjC-I jjil ^$J*il (illuta 4jjjjaall ^$i*il 4jxJu 



ClUk*-<Jl £ JJiJ AjlalxJl AJaJjiJl jW-^jj ~ lal ^ ^ ClLu 4j!iljj3l CllL^all <>a*J Jliljl <*jai< AjoiIjJ J^j 
t j.ii3jj.m..ft]| jjJJjjAll jlJ 4i£UJl Ai^ytAl .LjUiil JjJaj JjljjVI o a '''.^ j-a ^JaLJall ClLnj j^a jUl^iLai t flllaJ • 

Ij* jj^JJ F'2 



AjJlfi' 4_i»L2 j f 1 jJzlL ,jl jjii <lu 


433 


ji^flVb <UjLa JjljjL ^JaUa Allj 


445 




58 


AjJU- jiuaVb ^suLa JljjV ^LJa <^ 


64 



(u 2.5) .Fi ■>! jaVj pbbU <Jl\ jjll JaUjVl lJJa-» fUJal! c±ni 

.OLnll jC JjjjoiaII Jj^Sl Jj!1<u] , ll) J '(j'jj'^ UJ^ <-] JJ-"»-a3l Jj^^ ^yLajl (V , If) (J A »-^'-"l * 

(jc aJjj.ui.aS1 S^jAUal] Ajjajiaij La jjooj ' ^ A^iui (J^l^ (j-a F'2 <Js^l ls* Alk^aw*3l ^jl!n]l jLuS - 2 

(j 1.5) .Fx <-ajia t> A^iiajl £rLLaV! ^ jjj 

CjL> jl ^jLu Jiloij ^JaLJall CjLu] ^iLUll ^JajjiJI .(vdOUte) 

I^A (^^laci i J-»a-« Jla^j ^J-«jS ^Jal *U CiLuj j aSaj jL«jj MjJlfr ^Ja\ <^?-i CiLuj jjj ; dilljl) jljjll 

,qAa\ ^Kj jUjj l^K ^JaLJa CjLuj Fi jl Jill 

i J-»a-« iKj ^JaLJa CjLujj ( dJliill ^ jl r LiaA) Fi Jj?^ ^/iVi «U CjLuj jjj ; ^jljll ^jtj^t 

tt>* tjjSdj F'2 2 -j' J^' ^ ls^ 3 ^'^ 



1 .(jAa\ ^Iaj jL»j j <Lalij .U 


476 


i « jLajj 4_»Lij .Ul 


480 


iQjilai jLajj ^mJ^ ^-ai^J Alnj 


21 


^Iaj jL»j j AjJlfi' <Lalij «U 


23 



.16.6% -j j^y^^ ^Lu^ jLull ^k.j (jljjVl jjl c 



j LajS ^ jbli.1 ^ jl jj ^ Lei ^jljjlt 



i JljjVl 0^ : ^LJall oLu ^ic dj^ll cjIj jj4J ajLUJI ^JajjiJI jaJ! tCjUjI Jill 1 cjIjU J dl!iUiu.b - 3 

(j 1) jkjjft Au»\lj JIAj 

. jLull J jjjoiJI JjLJI JjiLul (L , £ ) J**J"I * 



Jib 2 ^wJb Ca^uIj JJI . dj *L*>- ljLj Jul* jll j-« JljJX 
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(LL 6) 



.3 J 2j 1 (Jjj^i jll cs^ aJaaaII ^jUjlt AjSjWSUII O jA\ ^kj jjla aII (Jib -bl alall 





J*bd! 


LUX -i Sf LiaVI Siui 


ppm -i C0 2 V* 3 

(^jjIaII (> f ppm) 


6.6 g 


16140 Lux 


1000 ppm 


4.7 g 


5380 Lux 


1000 ppm 


3.7 g 


16140 Lux 


400 ppm 


3.3 g 


5380 Lux 


400 ppm 


.Ajrt ni'n £ j j JaLuiji ^ jJjialt ^fl ^JaUalt Cj!s11ui £ J j : 1 AAujIt 



400 
300 
200 
100 



JjjaJlt*jS-*t>SljaJ^J^:12°C CH 
jjiaJI ^jl^ ^ SljaJI A^jJ : 18°C Q 



36 43 52 



D 



.£UjJ! ^ Aftjj> |JaUaII Cj^llil ASbJI 4l£l| ^bS : 2 AAjjjII 



AjJ jJ ja3! 


(/ jaJ! S.1aj £Ujb 




<c!jjj| cijjla 


8.5 Kg/m 2 


25 cs-l' _*RA3 15 t> 


15 


Aj^juii^bSl til jjJl ^ jli 


14.5 Kg/m 2 


15 lJ\ Jaj^ 1 t> 


i 


Ajljlal^bll Cj jjjJI Jib 


| >( JaUlall CjLu AjJjJja AfrljjJl uijjla jjjIj : 3 ASjjjJI 



(j 2 75) .<JaUiai1 AC I JJ ^ AjllW^UI O jlA\ JLaxoJ AjjUjI (jnlVlnil 4 3 j 2j 1 (J^S ^U^a cilLla JMJ - 1 



Jib 2 ^wJL Ca^uIj JJI . Cj *L*>- ljLj Jul* oil -^j^ 
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- J>jH\ j 5LJ-I » jJIp :SjL« - ^jjsjLl - 2012 kiUll fljjjdl- UjjKjI] ^j-ll ^ jSt 



Lu> ejaill Jib Na + ^bjjl jSjjj o£jj^ NHX1 4jjj* ^ Arabidopsis thaliana ^ j^iy 
^ijIjj^I Sj^JI Ajijii JIatJIuiIj a Sal a MloUj (jljji <Jib NHXl^jj-*^ j^f*-^ ^h-" 4^i£ <_&-*J 



kDa-* + 



1 



OGM 



iJ A^bj^ll Sja*ll Jj^C : 3 j l 

^Lj^£]| Sja^J! : 4 j 2 

_^ j^JjluJl (\ Mir. (_£ 

jjjJI s^a.j Kilodalton : kDa 
Na + -! Jab uAsj? : | 



^Ua I Jajuoj ^ (OGM) bjljj <^bJa ^ jj *j t ^Luyi cjbj <jl jji Jib NHX1 ^b^] t> -^13 

5 Aiiijll a^ii .(^Jb> jjc) XiAc ajjj jAii aj^Ic aLUa ^ Na + j£ jj <j J±*j NaC£ i> 200mMo£e j£ J± 



0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 



<^ mg -j Na + 
uibJl £jjJl t> lOOg 



(u 2.25) .^iabJa]l i-sUil cjjIjj^ Jj-^ 1 ^^h) '5 j 4 ofsp ^ Q)*>\\ gitssll JjKj ^XJ -2 

(j 1) JJ CjIjUB <Lu^a]I CjUAJI ^^CjIaC-l -3 



